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of average stock returns in Australia, as there is little evidence available on the asset pricing 
theory in markets outside the United States.  This paper also tests the claim that the size and style 
effect is the result of seasonal phenomena.  We report that the three-factor model largely explains 
the variation in stock returns in a meaningful pattern.  We also observe that size and style factors 
do a good job throughout the sample period and reject the claim that these effects are due to 
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1. Introduction 
 
ASSET PRICING IN THE AUSTRALIAN SETTING is a largely neglected research area.  In contrast, 
Campbell (2000) reports that, for the last 20 years, theoretical and empirical developments in the 
United States (US) have taken place within a well-established paradigm.  However, to date, few 
studies have investigated whether the US findings carry over to other markets.  This is potentially 
important because the US results may be sample specific, driven by domestic regulatory, market 
microstructure and institutional arrangements. 
 
Campbell (2000) observes that one of the outstanding issues to be resolved in asset pricing 
research is the need to refine our understanding of multifactor asset pricing models in explaining 
the cross-section of equity returns.  In advancing the asset pricing debate, the purpose of this 
paper is to discuss in more detail the multifactor asset pricing model developed by Fama and 
French (hereafter FF) (1996), with a view to testing the empirical validity of the model for 
Australia.  Specifically, this paper considers the controversial notion that the anomalies identified 
by FF (1993, 1996) provide evidence to reject the capital asset pricing model (CAPM), but not a 
broader rational model in which there are multiple risk factors. 
 
Using a multifactor model developed for the Australian setting, we report that the three factors 
identified seem to explain the variation in stock returns in a meaningful pattern.  We also find 
that the size (market equity ME) and style
1 (book equity to market equity BE/ME) factors do a 
good job of explaining cross-sectional stock returns throughout the sample period and reject the 
claim that the size or style effect is a seasonal phenomenon.  The results are consistent with the 
findings of FF (1996) for the US experience, suggesting that the factors chosen are robust for the 
international setting. 
 
The evidence presented in this paper challenge Campbell’s (2000) observation that anomalies 
can only be described “parsimoniously using multifactor models in which the factors are chosen 
atheoretically to fit the empirical evidence.”  This study provides evidence that corroborates the 
usefulness of a multifactor asset pricing model through the investigation of an out-of-sample 
check of performance. 
 
The remainder of the paper is organised as follows.  In the next section, a brief review of 
literature is presented.  In Section 3 we discuss the applicability of the asset pricing debate for 
Australia’s national system of mandated retirement funding through the employment sector, 
termed superannuation.  Section 4 considers data collection and portfolio construction 
procedures, with Section 5 outlining the methodology adopted.  Empirical evidence is presented 
in Section 6 and Section 7 concludes the article with a discussion of the implications of the 
results and avenues for future research. 
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2. Literature Review 
 
A large number of empirical studies over the past two decades have demonstrated evidence 
against the prediction of the Sharpe
2 (1964), Lintner (1965) and Black (1972) CAPM.  Campbell 
(2000) observes that, during the 1980s and 1990s, researchers began to look at other 
characteristics of stocks apart from their betas.  This change in research direction led to the 
identification of puzzles or ‘anomalies’ that are not captured by systematic risk.  The 
identification of deviations from CAPM has been the catalyst for a re-evaluation and re-
assessment of asset pricing technology by researchers leading to the development of multifactor 
models. 
 
Research by Chan, Hamao and Lakonishok (1991) provided preliminary evidence that firm 
characteristics (such as size, style, earnings multiples, cash flow and past sales growth ratios) 
explain the cross-section of average stock returns with greater precision than the single-factor 
CAPM.  FF (1992) examined all of these variables simultaneously for NYSE, AMEX and 
NASDAQ stocks, making two observations about the cross-section of average stock returns.  
First, that there is only a weak positive relation between average returns and systematic risk over 
the period 1941 through 1990 and virtually no relationship over the period 1963 through 1990.  
Second, that size and style factors capture the cross-section variation in average returns from 
1963 through 1990. 
 
In a subsequent study, FF (1996) introduce a multifactor asset pricing model to capture 
anomalies that are not explained by the CAPM.  The research undertakes several tests that 
suggest a firm’s size and style are in fact proxies for the loading on priced risk factors.  FF (1996) 
document covariation in returns related to size and style beyond the covariation explained by the 
market return, suggesting the existence of a common risk factor.  In addition, the loading on zero 
cost factor portfolios, formed on size and style ratios in concert with a value weighted market 
portfolio, appear to explain the excess returns of size and style sorted portfolios. The conclusions 
reached by FF (1996) were consistent with a multifactor version of Merton’s (1973) 
intertemporal capital asset pricing model (ICAPM) or the arbitrage pricing model (APT) of Ross 
(1976), in suggesting that the higher average returns on value stocks are compensation for risk 
missed by the CAPM. 
 
The contribution of FF (1996), particularly relating to the interpretation of the results, ignited a 
flurry of responses from the academy.  The first wave of responses, led by DeBondt and Thaler 
(1987), Haugen (1995) and Lakonishok, Shleifer, and Vishny (1994), suggests that the high 
returns associated with value stocks are generated by investors who incorrectly extrapolate the 
past earnings growth rates of firms.  As a result, the market tends to undervalue distressed stocks 
and overvalue growth stocks. 
A second area of controversy relates to the controversial findings of Daniel and Titman (1997), 
forwarding that the return premia on small capitalisation and value stocks does not arise because 
of the co-movement of these stocks with pervasive factors.  Daniel and Titman (1997) argue that 
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it is characteristics rather than the covariance structure of returns that appear to explain the cross-
section variation in stock returns.  Moreover, Daniel and Titman (1997) claim that the value 
premia is determined by value characteristics, not risk.  Further, Black (1993), MacKinlay (1995) 
suggest that style phenomenon was obtained for a specific sample and the result is unlikely to be 
observed out of this sample. 
 
In replying to the critique of the mulitfactor model, Davis, Fama and French (2000) extend data 
back to 1926 (a 68-year sample period) and expand the sample coverage to all NYSE industrial 
firms.  The results provide no evidence of a sample-specific explanation for the value premium, 
with the value premium in pre-1963 returns close to that observed for the subsequent period in 
earlier work.  These results led Davis et al (2000) to conclude that the model of FF (1996) 
explains the value premium better than the characteristic based model of Daniel and Titman 
(1997).  Moreover, Davis et al suggest that the evidence in favour of the characteristic model, 
provided by Daniel and Titman (1997), appears to be a feature of the sample period. 
 
Further evidence to support the foundations of the received asset pricing theory is provided by 
Berk (2000).  Berk (2000) argues that by sorting data into groups on variables known a priori to 
be correlated with equity returns the explanatory power of a correctly specified asset pricing 
model can be reduced.  Therefore, the explanatory power of the model will always be smaller 
within a group than in the whole sample.  Berk (2000) suggests that a methodology that sorts 
stocks into more groups, such as the one adopted by Daniel and Titman (1997), destroys the 
within group explanatory power of a correctly specified asset pricing model. 
 
While the headline debate in asset pricing continues to focus on characteristics, covariances and 
the sorting of data into groups, a further matter of importance for researchers relates to the turn of 
the year effect.  Although a rich literature exists providing evidence on stock returns being 
predictable, asset pricing research has paid particular attention to the January effect
3.  In a market 
characterised by informational efficiency, predictable patterns in stock returns (such as turn of 
the year effect, day of the week effect or patterns in intraday returns) should not be evident.  The 
difficulty in examining seasonal anomalies is that researchers are ambivalent between whether 
such anomalies result from a misspecified asset pricing model or informational inefficiency in 
markets.  
 
Branch (1977) proposes a rule for investors interested in taking advantage of tax selling 
hypothesis, arguing that investors tend to engage in tax selling towards the end of the year to 
establish losses on stocks that have declined.  The hypothesis suggests that in January, investors 
reacquire these stocks or other stocks that are attractive.  Branch (1977) suggests that this 
behaviour is responsible for downward pressure in November and December and upward 
pressure in January. 
 
Brown, Keim, Kleidon, and Marsh (1983) test the January effect for Australia and observe 
significant abnormal returns in January although the year-end for tax purposes in Australia is 
                                                           
3 See Dyl (1977), Rozeff and Kinney (1981), Reinganum (1983), Roll (1983), Keim (1983), Kato and Shallheim 
(1985), Keim and Stambaugh (1984), Brailsford and Easton (1991) and Brailsford (1993) for a complete discussion 
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June 30.  Their results indicate large seasonals both in January and June. Although the June 
results are supported in the sense of tax-loss selling hypothesis, the January effect cannot be 
explained in Australia. 
 
The sample investigated in this study permits us to deal with the issue of seasonal anomalies. The 
importance of this area for the real sector is summarised by Fama (1991) stating that “until we 
know more about the pricing (and economic fundamentals) of small stocks, inferences should be 
cautious for the many anomalies where small stocks play a large role.” 
 
The objective of this paper is to consider two specific research questions. First, we investigate the 
controversial question of whether value stocks outperform growth stocks.  Specifically, we ask 
whether the model of FF (1996) explains returns for non-US portfolios.  Davis et al (2000) note 
that “the acid test of a multifactor model is whether it explains differences in returns.”  This 
paper tests the robustness of the multifactor model on stock returns in a small, open economy 
that has a vastly different institutional structure than the US. 
 
Second, we consider the efficient market hypothesis in light of the joint-hypothesis problem.  The 
discovery of predictable patterns in security returns, such as seasonal patterns, challenge the 
validity of an informationally efficient stock market.  The paper attempts to provide positive 
insights into the joint-hypothesis problem through an examination of the seasonal anomaly in the 
Australian setting where thin evidence is available on this serious issue. 
 
In summary, we suggest that the validity of the FF (1996) model, and the subsequent 
interpretation of results, can only be settled by testing the three-factor model in different time 
periods and for different countries.  In addition, we also examine the January and July effect 
(since Australia has a June tax year-end) to determine whether the multifactor model is month 
specific.  These two research questions are addressed to further our understanding of the 
behaviour of security returns from both a time series and cross-sectional perspective. 
 
3. Institutional Setting 
 
The debate surrounding asset pricing is of particular relevance to Australia, in particular, to 
superannuation trustees and fund members.  The key characteristic that differentiates the 
evolution of superannuation funds from, say, US pension funds, is that the Australian system is 
characterised by uniformity, with involuntary participation by employees, employers and 
government.  Moreover, as distinct from other pension funding arrangements internationally, the 
Commonwealth Government of Australia’s regulatory approach to superannuation has been to 
ensure that the prime responsibility for the viability and prudent operation of the superannuation 
industry rests with trustees. 
 
The catalyst for the development of Australia’s contemporary superannuation regime occurred in 
1986 when the Australian Conciliation and Arbitration Commission accepted that claims for 
superannuation could be part of its conciliation on wages.  In entering the wage fixation process, 
superannuation became the Commonwealth Government of Australia’s preferred vehicle for 
retirement savings.   6
A second defining event occurred as part of the 1991 Commonwealth budget.  During this 
period, the Government announced its intention to introduce a Superannuation Guarantee Levy 
(SGL) which required all employers to provide a prescribed level of superannuation support to 
virtually all of their employees.  On 1 July 1992, the SGL commenced at 4 per cent of annual 
national payroll for companies, scaling up to the 8 per cent of annual national payroll as at 1 July 
2000. 
 
The introduction of the award superannuation and the SGL has seen resulted in the greatest 
institutional change in Australian financial market history.  The Australian Prudential 
Supervision Authority (APRA) (1999) report that, as a result of these two retirement saving 
initiatives, superannuation assets have increased more then ten-fold from AUD 40 billion on 30 
June 1985 to in excess of 409 billion at 30 June 1999.  In terms of the broader macroeconomic 
setting, APRA (1999) report that superannuation assets currently stand at 58 per cent of 
Australia’s gross domestic product. 
 
The institutional setting for retirement funding arrangements in Australia provides a unique 
sample to test the international findings regarding the rigour of mulitfactor asset pricing models 
to explain the cross-sectional structure of stock returns.  The rapid expansion of superannuation 
assets over the sample period has resulted in Australia’s financial markets, particularly the stock 
market, being characterised by an unprecedented participation by professional investment 
managers.  It is timely, given the structural change in the Australian market, to undertake an 
empirical evaluation of multifactor asset pricing models to provide trustees with positive insights 
into the trade-off between risk and return. 
 
4. Data Selection and Portfolio Construction Procedures 
 
Primark Australia
4, a key independent measurement service in Australia, was commissioned to 
provide monthly stock returns and accounting data from June 1985 through June 2000.  The 
sample is complete in the sense that it contains no missing data and has been maintained by the 
same independent data collection agency through the period.  As discussed in Section 3 of the 
paper, the rationale for the commencement date of the sample reflects the introduction of 
mandated retirement funding through the employment sector in Australia. 
 
The fiscal year end for the majority of Australian firms is June although some firms have a 
December year-end.  We exclude firms with December year-end for portfolio construction 
purposes.  We focus on six portfolios formed yearly from a simple sort of firms into two 
portfolios of size and three style portfolios.  We use all firms, financial and non-financial, for the 
purpose of this study. 
 
The study by FF (1992) excludes financial firms, as they were interested in studying the 
explanatory power of leverage on security returns.  However, they observed that the leverage 
effect was not more powerful than the beta.  They also observed that the size and distressed firm 
effect subsumed the explanatory power of all other variables.  It is also important to note that the 
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term leverage does not mean the same for a financial and a non-financial firm.  Moreover, there 
is no reason to expect that size and distressed firm effect have different meanings for a financial 
and a non-financial firm.  
 
Barber and Lyon (1997) test the size and style returns of financial firms, excluded from the 
original sample used by FF (1992).  Barber and Lyon (1997) find the results from the multifactor 
model are similar to non-financial firms and suggest that data snooping and selection biases 
cannot explain the results of FF (1992).  Moreover, Barber and Lyon (1997) support the view that 
the size effect and distressed firms effect do not have different meanings for financial and non-
financial firms. 
 
To permit the study to make positive insights into the ability (or otherwise) of multifactor models 
to explain the cross-section of stock returns in Australia, the research design of FF (1993) is 
adopted to create size and style portfolios.  We define a firm’s size or ME as the closing price 
times the number of shares outstanding at the end of June in year t.  The style or BE/ME of a firm 
is the ratio between the book value of stockholders’ equity divided by market equity. 
 
In June of each year t commencing 1985 to 1999, all stocks in the sample are ranked on size 
(closing price times number of shares outstanding).  The median size is then used to split stocks 
into two groups of size (small and big).  Firms with market equity below the median market 
value are allocated to the small group and firms with market equity above the median market 
value are allocated to the big group. 
 
We also independently sort all stocks into three style groups (low, medium, and high) based on 
the median BE/ME.  Firms with BE/ME less than 33.33 percent of median BE/ME are allocated 
to low BE/ME group, firms with BE/ME greater than 66.67 percent of the median BE/ME are 
allocated to high BE/ME group and firms with BE/ME between 33.33 and 66.67 percent of the 
median BE/ME are allocated to medium BE/ME group.  We form two groups of size and three 
style groups.  This is done to be consistent with the findings of FF (1993) who suggest that a 
firm’s style has a stronger role in explaining average returns than size.  FF (1993) also contend 
that the splits between groups are arbitrary and results should not be sensitive to these choices. 
 
The BE/ME ratio used to form portfolios in June of year t is then book common equity for the 
fiscal year ending in calendar year t-1 divided by the market equity at the end of December of t-1.  





We investigate the relationship between stock returns, overall market factor, size (ME), and style 
(BE/ME) by employing the following model: 
 
  Rpt  –  Rft  =  ai  +  bi (Rmt – Rft)  +  si SMB + hi HML  + ε i (1) 
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Rpt is the average return of a certain portfolio (S/L, S/M and S/H; B/L, B/M and B/H).  Rft is the 
risk free rate observed at the beginning of the month.  Value-weighted monthly portfolio returns 
are calculated from July to following June.  SMB (Small minus Big) is the difference each month 
between the average of the returns of the three small stock portfolios (S/L, S/M, and S/H) and the 
average of the returns of the three big stock portfolios (B/L, B/M, and B/H).  HML (High minus 
Low) is the difference between the average of the returns on two high BE/ME (S/H and B/H) 
portfolios and the average of the returns of two low BE/ME (S/L and B/L) portfolios.  The 
loadings bi, si, and hi, are the slopes in the time-series regression. 
 
The CAPM states that the expected returns are a linear function of their market betas, which 
sufficiently describes the cross-section of expected stock returns.  It also states that the market 
portfolio of invested wealth is mean variance efficient and there should be no added return for 
bearing nonmarket risk.  In short, it is the systematic risk or beta of assets that drives average 
returns in the CAPM world, with stock returns being unpredictable. 
 
However, recent international evidence suggests that average returns on common equity are 
related to characteristics such as size, style, earnings to price, cash flow to price, past sales 
growth, long term past return and short term past return.  Since these factors are not captured by 
the CAPM, they are called anomalies.  Cochrane (1999) observes that the identification of 
anomalies has resulted in researchers deducing that “we once thought that the CAPM provided 
good description of why average returns on some stocks, portfolios, funds, or strategies were 
higher than others.  Now we recognise that the average returns of many investment opportunities 
cannot be explained by the CAPM and ‘multifactor models’ are used in its place.” 
 
Following the observation of Cochrane (1999), this paper tests the claim that multifactor models 
dominate the CAPM in that the returns on portfolios are predictable as variables such as size and 
style explain significant amount of variation in the cross-section of expected stock returns.  We 
also test the existence of a seasonal effect (January and July) by separately analysing the returns 
of size and book to market equity portfolios.  The returns for January, July, non-January and non-
July months are separately tested using equation (1). 
 
FF (1992) forward that it is standard in tests of asset pricing models to look for an unexplained 
January effect.  They observe that the January return declines monotonically with increasing size 
when controlled for style and that the January return increases monotonically with increasing 
BE/ME when controlled for size.  We test for both the January and July effect, as the majority of 
Australian firms have June as their fiscal year end.  If the tax loss-selling hypothesis holds well in 
Australia we should see a July effect and not a January effect. 
 
6. Empirical Results 
 
A. Tests of the multifactor asset pricing model 
 
Our first research question was to investigate whether a multifactor asset pricing model largely 
explains the cross-section of average stock returns.  Specifically, this study is interested in   9
whether value stocks outperform growth stocks using equation (1).  The mean portfolio results 
and regression results are reported for the sample in Table 1. 
 
Table 1 
Panel A: Summary Statistics 
Mean Monthly Returns for Australia 
Period: 30/06/85 to 30/06/00 
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Panel B: Rpt  –  Rft  =  ai  +  bi (Rmt – Rft)  +  si SMB + hi HML  + εεεε it 
Period: 30/0685 to 30/06/00 
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B/H 0.774  0.969  -0.007  -0.405  0.84 
                                                           
6 Standard Deviations in parentheses. 
 
7 t-statistics in parentheses. We tested the coefficients at 1per cent level of significance.   10
(2.468) (28.311)  (-1.220)  (6.814) 
 
Our results of the whole sample reveal that the overall market factor (b coefficient) is positive 
and highly significant for all six portfolios.  We observe that the size factor (s coefficient) is 
positive and highly significant for the three small portfolios (S/L, S/M and S/H).  The style factor 
(h coefficient) is negative, but statistically significant for the (S/L) portfolio and increases 
monotonically for the (S/M) and (S/H) portfolios.  The s coefficient for the three big portfolios 
(B/L, B/M and B/H) is negative and is significant only for the (B/M) portfolio.  The h coefficient 
is negative and significant for (B/L and B/H) portfolios and not significant for (B/M) portfolio. 
 
We answer the question of whether value stocks outperform growth stocks in the affirmative, 
finding a value premium in Australia.  Table 1 provides corroborating evidence of the results 
from the US by FF (1996) and Davis et al (2000). 
 
In essence, we find that the overall market factor is highly significant in all cases, with the s 
coefficient for the three small portfolios positive in the sense that small firms outperform big 
firms and the h coefficient for the small portfolios increases monotonically.  Our results are 
consistent with the findings of FF (1996) in that Australian stock returns are predictable and the 
three-factor model seems to explain the variation in the cross-section of average stock returns.  
Given these results, we next consider question of whether the three-factor model is robust 
throughout the sample period and is not subject to a seasonal effect. 
 
B. Tests of the seasonal effect 
 
Our second research question considers the seasonal effect (both January and July) to validate the 
claim of FF (1996) that the multifactor model is robust throughout the sample period.  Table 2 
reports mean monthly returns and regression results excluding the January month.   11
Table 2 
Panel A: Summary Statistics 
Mean Monthly Returns for Australia (Excluding January Month) 
Period: 30/06/85 to 30/06/00 
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Table 2-Continued 
Panel B: Rpt  –  Rft  =  ai  +  bi (Rmt – Rft)  +  si SMB + hi HML  + εεεε it 
Period: 30/06/85 to 30/06/00 
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We find that the results of the sample excluding the January month are similar to the whole 
sample in that the overall market factor is highly significant for all six portfolios and the s 
coefficient is positive and significant for the three small portfolios (S/L, S/M and S/H).  The s 
coefficient for the three big portfolios (B/L, B/M and B/H) is negative and is significant only for 
(B/M) portfolio.  The behaviour of the h coefficient in the ex-January sample is similar to the h 
coefficient of the whole sample.  The h coefficient is negative for (B/L and B/M) portfolios and 




Panel A: Summary Statistics 
Mean Monthly Returns for Australia (Only January Month) 
Period: 30/06/85 to 30/06/00 
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Panel B: Rpt  –  Rft  =  ai  +  bi (Rmt – Rft)  +  si SMB + hi HML  + εεεε it 
 
Period: 30/06/85 to 30/06/00 
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The results of the January month alone, provided in Table 3, indicate that the overall market 
factor is significant for all six portfolios and the s coefficient is positive and significant for (S/L 
and S/H) portfolios.  The h coefficient for the (S/L and S/M) portfolios are not significant, but 
significant for the (S/H) portfolio.  The s and h coefficients for the three big portfolios (B/L, B/M 
and B/H) are not statistically significant. 
                                                           
10 Standard Deviations in parentheses. 
 
11 t-statistics in parentheses. We tested the coefficients at 1per cent level of significance. 
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We do observe that the mean monthly returns are positive and significantly higher for the three 
small portfolios (S/L, S/M and S/H), (Table 3) when compared with the whole sample (Table 1).  
We also find that the mean monthly returns for the (B/H) portfolio in the January month sample 
is higher than the whole sample.  While these observations provide some evidence of anomalous 
behaviour, we conclude that as the s coefficient is not significant for the majority of portfolios 
(S/M, B/L, B/M and B/H) and h for none of the six portfolios, we reject any claim that the size or 
style effect is a January phenomenon in the Australian setting. 
 
Table 4 
Panel A: Summary Statistics 
Mean Monthly Returns for Australia (Excluding July Month) 
Period: 30/06/85 to 30/06/00 
 
  RPTRFT  RMRFT  SMB  HML 
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Table 4-Continued 
Panel B: Rpt  –  Rft  =  ai  +  bi (Rmt – Rft)  +  si SMB + hi HML  + εεεε it 
Period: 30/06/85 to 30/06/00 
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2 
























































We now turn our attention to the July anomaly.  The results of the sample excluding July month 
(Table 4) indicates that the overall market factor is highly significant for all six portfolios and the 
s coefficient for the three small portfolios (S/L, S/M and S/H) are positive and highly significant.  
The h coefficient for the (S/L) portfolio is negative but significant and positive and significant for 
both (S/M and S/H) portfolios.  The s coefficient for the three big portfolios (B/L, B/M and B/H) 
is negative and is significant only for the (B/M) portfolio.  The h coefficient for (B/L and B/M) is 
negative and for (B/H) positive.  We also observe that the h coefficient is significant for the (B/L 
and B/H) portfolios.  It is important to note that the three coefficients (b, s and h) behave similar 
to the coefficients in the whole sample. 
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Table 5 
Panel A: Summary Statistics 
Mean Monthly Returns for Australia (Only July Month) 
Period: 30/06/85 to 30/06/00 
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Panel B: Rpt  –  Rft  =  ai  +  bi (Rmt – Rft)  +  si SMB + hi HML  + εεεε it 
Period: 30/06/85 to 30/06/00 
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Mean monthly returns and regression results for the month of July only are presented in Table 5.  
The results of the July month sample indicate that the overall market factor is positive and 
                                                           
14 Standard Deviations in parentheses. 
 
15 t-statistics in parentheses. We tested the coefficients at 1 per cent level of significance. 
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significant and the s coefficient is positive but not significant for the three small portfolios (S/L, 
S/M and S/H).  The s coefficient is also not significant for (B/M and B/H) portfolios.  The h 
coefficient is not significant for any of the six portfolios. 
 
We do observe that the mean monthly returns for all the six portfolios (S/L, S/M, S/H and B/L, 
B/M and B/H) are substantially higher for the July month sample when compared specifically 
with the returns of the June month only sample.  The mean monthly returns are negative for all 
the six portfolios in the June month only sample.  In our view, the findings provide limited 
support to the tax-loss selling hypothesis, as the returns in the June month are negative but 
become positive and higher in July.  However, at the 1 per cent level, we conclude that as the s 
coefficient is not significant for (S/L, S/M, S/H; B/M and B/H) and h coefficient not significant 
for any of the six portfolios we reject the claim that size and style factors are a July phenomenon.  
 
Table 6 
Panel A: Summary Statistics 
Mean Monthly Returns for Australia (Excluding January and July) 
Period: 30/06/85 to 30/06/00 
 
  RPTRFT  RMRFT  SMB  HML 

















































                                                           
16 Standard Deviations in parentheses. 
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Table 6-Continued 
Panel B: Rpt  –  Rft  =  ai  +  bi (Rmt – Rft)  +  si SMB + hi HML  + εεεε it 
 
Period: 30/06/85 to 30/06/00 
 
  a  b  s  h  R
2 
























































When both January and July are excluded from the sample we observe that the overall market 
factor is positive and highly significant for all six portfolios (S/L, S/M/ S/H and B/L, B/M and 
B/H), and the s coefficient for the three small portfolios (S/L, S/M and S/H) is positive and highly 
significant.  The h coefficient for the (S/L) portfolio is negative but significant, but positive and 
significant for (S/M and S/H) portfolios.  The s coefficient for the three big portfolios (B/L, B/M 
and B/H) is negative and is significant only for the (B/M) portfolio.  However, the h coefficient 
for (B/L and B/H) is significant and for (B/M) not significant.  It is important to note that the 
coefficients (b, s and h) behave very similar to the coefficients of the whole sample. 
 
For completeness, we compare the parameter estimates and t-statistics of the three regressions in 
Tables 1, 2 and 3 (whole sample, the sample excluding January month and the January month 
alone) to establish any evidence of a January effect.  We do not observe a turn of the year effect, 
as there is no significant difference between the whole sample results and the results excluding 
the January month.  We also observe that the s coefficient is not significant for the (S/M) 
portfolio and for the three big portfolios in the January month only sample.  We also observe that 
the h coefficient is not significant for the (S/L and S/M) portfolios and for the three big portfolios.  
However, it is only the overall market factor (b coefficient) that behaves similarly to the 
coefficient of the whole sample and sample excluding January month results.  We therefore, 
reject the claim that the size and style effects are a January phenomenon.  In our view, the model 
is robust and the three factors do a good job in explaining the variation in average Australian 
stock returns throughout the sample period regardless of whether January is in the sample or not. 
 
                                                           
17 t-statistics in parentheses. We tested the coefficients at 1per cent level of significance. 
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Given that the majority of Australian firms have a financial year end in June, we also compare 
the parameter estimates of the three regressions in Tables 1, 4 and 5 (whole sample, the sample 
excluding the July month and the July month alone) to detect traces of a July effect.  We do not 
observe a July effect, as there is no significant difference between the whole sample results and 
the results excluding the July month.  Importantly, we observe that the s coefficient in the July 
month only sample is not significant for (S/L, S/M and S/H; B/M and B/H) portfolios.  The h 
coefficient is not significant for any of the six portfolios.  We therefore, reject the presence of a 
July effect since both the coefficients (s and h) are not significant for most of the portfolios.  We 
only find the b coefficient to be significant for all the six portfolios.  
 
We do not find any difference between the whole sample results and the sample excluding the 
July month.  We also find that (s and h) coefficients are not significant for most of the portfolios 
in the July month only sample. Hence, we reject the existence of a July effect and find that the 




As the motivation for this study is to provide evidence on the robustness of mulitfactor models 
through the investigation of an out-of-sample check of performance, the following section reports 
a synopsis of the diagnostics from running equation (1).  We report the t-statistics for statistical 
significance and restrict the level of significance to 1 percent.  Our objective has been to keep the 
regression model parsimonious.  We observe that the market factor, size effect and style effect do 
a good job in explaining the variation in stock returns in a meaningful pattern. 
We are also cognisant of the fact that important variables in terms of relevance should not be 
excluded just to follow the path of principle of parsimony.  We report very high coefficient of 
determination (R
2) values, which suggest that the explanatory variables explain a large proportion 
of the variation in the dependent variable.  The (R
2) values for our six portfolios ranges between 
0.66 to 0.94 which suggests that our independent variables (RMRFT, SMB and HML) explain 
between 66 to 94% of the variation in our dependent variable (RPTRFT) across the various cuts 
at the data.   20
Table 7 
Pearson Correlation Coefficient Matrix for the full sample 
 
Portfolio RMRFT  SMB  HML 
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Table 7- Continued 
Pearson Correlation Coefficient Matrix for full sample 
 
PORTFOLIO  RMRFT  SMB  HML 


























































We also conduct a correlation analysis of the independent variables, the results of which are 
reported in Table 7.  Additionally we also obtain a plot of the observations, which are not 
reported for reasons of space, to observe the impact (if any) of influential observations.  We do 
observe a small number of influential observations and hence we test the classical linear 
regression model (CLRM) assumption of no multicollinearity.  We report the collinearity 
diagnostics in Table 8.  We find no trace of multicollinearity and conclude that the correlation 
does not distract from the regressions of the model.   22
Table 8 
Collinearity Diagnostics for full sample 
Portfolio (Small to Low) 
Condition   Var  Prop   Var  Prop   Var  Prop   Var  Prop   
Number         Eigen Value  Index    Intercept     RMRFT      SMB      HML 
1         1.739   1.000    0.12     0.00    0.14    0.16   
2        1.128    1.242    0.14     0.61    0.06    0.00 
3        0.662    1.621    0.67     0.37    0.18    0.05 
4        0.471    1.921    0.08     0.02    0.62    0.79 
 
Portfolio (Small to Medium) 
   Condition   Var  Prop   Var  Prop   Var  Prop   Var  Prop   
Number         Eigen Value  Index    Intercept     RMRFT      SMB      HML 
1         1.739   1.000    0.12     0.00    0.14    0.16   
2        1.128    1.242    0.14     0.61    0.06    0.00 
3        0.662    1.621    0.67     0.37    0.18    0.05 
4        0.471    1.921    0.08     0.02    0.62    0.79 
 
Portfolio (Small to High) 
   Condition   Var  Prop   Var  Prop   Var  Prop   Var  Prop   
Number         Eigen Value  Index    Intercept     RMRFT      SMB      HML 
1         1.739   1.000    0.12     0.00    0.14    0.16   
2        1.128    1.242    0.14     0.61    0.06    0.00 
3        0.662    1.621    0.67     0.37    0.18    0.05 
4        0.471    1.921    0.08     0.02    0.62    0.79 
 
Finally, we conduct tests of homogeneity and normality to test the CLRM assumption that 
disturbances (µ i) appearing in the regression function are homoscedastic.  In essence this is the 
assumption of equal variance.  Although the problem of heteroscedasticity is more common in 
cross-sectional data than in time-series data, we still run tests for heteroscedasticity because of 
the presence of some influential observations.  We do not report the statistics for White’s (1980) 





This paper tests the explanatory power of the multifactor model in an Australian setting.  The 
evidence suggests that value stocks (high BE/ME) materially outperform growth stocks (low 
BE/ME).  We observe that the overall market factor, size and style coefficients explain the 
variation in the cross-section of expected stock returns in a meaningful manner.  We also note 
that the three-factor is robust in the sense that the explanatory power of the coefficients is 
uniform throughout the sample period and is not subject to a seasonal effect. 
 
Our results are consistent with the findings of FF (1996) for US portfolios in providing 
international evidence that a three-factor model explains the variation in the cross-section of 
average stock returns.  The evidence for the Australian market documents that multifactor 
models are alive and well.  Consequently, we reject the data-snooping hypothesis, arguing that if 
FF (1996) were involved in data-snooping, our results would have contradicted their findings.  In 
summary, this study provides support for a broader, rational asset pricing model in which there 
are multiple risk factors. 
Our results have immediate implications for Australia’s burgeoning investment management 
industry, specifically in relation to the asset selection problem.  Australia’s regulatory approach 
to retirement savings, in both a statutory and common law sense, places responsibility for the   23
prudent management of superannuation assets with the trustee.  These responsibilities for the 
trustees of superannuation funds include the selection and engagement of investment managers.  
The findings presented in this study raises some important policy questions concerning the asset 
selection mandates trustees are striking with investment managers. 
 
A specific direction for future research is to test the multifactor model under a wide variety of 
conditions to determine whether the risk and return characteristics are different for, say, a 
developed market from a developing market, to ascertain whether the value premium is 
pervasive.  This is an issue we will explore in our next paper.  The evidence provided in this 
paper suggests that the value premium is real and that the trustees of superannuation funds, on 
behalf of their members, should have a value-bias when considering the asset selection problem. 
Table 1 
 
Summary Statistics and Three-Factor Regressions for Simple Monthly Percent   Excess 
Returns on 6 Portfolios Formed on Size and Book to Market Equity Ratio (BE/ME): 7/85 to 
6/00, 180 Months 
 
Rft is the Commonwealth Government of Australia 13-week treasury notes rate obtained from the 
Reserve Bank of Australia. At the end of June of each year t stocks are assigned to two portfolios 
of size (Small and Big) based on whether their June Market Equity (ME) defined as closing price 
times Number of shares outstanding is above or below the median ME. The same stocks are 
allocated in an independent sort to three-book equity to market equity portfolios (Low, Medium, 
and High) based on the breakpoints for the bottom 33.33 percent and top 66.67 percent. Low 
portfolios consist of firms with breakpoints less than 33.33 percent of median book to market 
equity. High portfolios consist of firms with breakpoints more than 66.67 percent of median book 
to market equity and the balance firms are assigned the medium portfolio. 
 
Six ME-BE/ME portfolios are formed at the intersection of the two size portfolios and three book 
to market equity portfolios. The six portfolios formed are (S/L, S/M, and S/H; B/L, B/M, and 
B/H). Value-weight monthly returns on the six portfolios are calculated from the following July 
to June. The explanatory variables RM, SMB, and HML are defined as follows: RM (market 
return) is the value-weight market return on all stocks in the six portfolios and includes the 
negative Book Equity stocks which were excluded from the sample while forming BE/ME 
portfolios. SMB (Small minus Big) is the difference each month between the average of the 
returns of the three small stock portfolios (S/L, S/M, and S/H) and the average of the returns of 
the three big portfolios (B/L, B/M, and B/H). HML (High minus Low) is the difference between 
the average of the returns of the two high BE/ME portfolios (S/H, B/H) and the average of the 
returns on the two low BE/ME portfolios (S/L, B/L). 
 
We define Book Equity (BE) as the book value of common shareholder’s equity plus the balance 
sheet deferred taxes (if any) and minus the book value of preferred stocks. The BE/ME ratio used 
to form portfolios in December of each year t is the book common equity for the fiscal year 
ending in calendar year t-1 / market equity at the end of December of t-1. While forming 
portfolios we exclude negative Book equity firms, as they do not have meaningful explanations. 
We include firms only with ordinary equity for portfolio construction purposes. 
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Portfolio (Big to Low) 
   Condition  Var  Prop   Var  Prop   Var  Prop   Var  Prop   
Number         Eigen Value  Index    Intercept   RMRFT      SMB      HML 
1         1.739 1.000    0.12     0.00    0.14    0.16   
2        1.128    1.242    0.14     0.61    0.06    0.00 
3        0.662    1.621    0.67     0.37    0.18    0.05 
4        0.471    1.921    0.08     0.02    0.62    0.79 
Portfolio (Big to Medium) 
   Condition  Var  Prop   Var  Prop   Var  Prop   Var  Prop   
Number         Eigen Value  Index    Intercept  RMRFT    SMB    HML 
1         1.739 1.000    0.12     0.00    0.14    0.16   
2        1.128    1.242    0.14     0.61    0.06    0.00 
3        0.662    1.621    0.67     0.37    0.18    0.05 
4        0.471    1.921    0.08     0.02    0.62    0.79 
 
Portfolio (Big to High) 
   Condition  Var  Prop   Var  Prop   Var  Prop   Var  Prop   
Number         Eigen Value  Index    Intercept  RMRFT    SMB    HML 
1         1.739 1.000    0.12     0.00    0.14    0.16   
2        1.128    1.242    0.14     0.61    0.06    0.00 
3        0.662    1.621    0.67     0.37    0.18    0.05 
4        0.471    1.921    0.08     0.02    0.62    0.79 
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